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FOREWORD

This report describes the Automatic Sequence and Time of
Events of the Eastern Test Range (ETR), Complex 36B
Launch Countdown of Atlas/Centaur Vehicle, AC-8,

It is prepared by Systems Engineering-Centaur, in accord-
ance with Item 136, of Report Submittal Requirements, Data
Document 55-00207F, Contract NAS 3-3232.

A report will be issued for each launch vehicle and submitt-

ed to NASA thirty days prior to launch in accordance with
Change Order 276.
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INTRODUCTION

Purpose

This report defines the requirements for the functional control of the Atlas/
Centaur vehicle AC-8, and Complex 36B Ground Support Equipment during the
automatic countdown sequence for launch. The vehicle and GSE must meet
these requirements.

The automatic countdown sequence commences with TCC start (Test Conductor
Start) and continues through Atlas LV-3C engine firing, thrust buildup, vehicle
release, and liftoff. The functional control requirements are described in de-
tail with respect to:

a. Sequence of events,

b. Nominal times of occurrence,

c. Constraints on delays, holds, recycle, or launch abort.

Automatic Countdown Sequence
a. Background

For several weeks or months prior to launch, the components and systems
of the vehicle are adjusted, calibrated, and tested at ETR. Approximately
eight hours before launch, systems are sequentially activated, tested and
thoroughly checked out. Operations are accomplished to bring all systems
to a ready status,

Because of human reaction time, manual action cannot be relied upon to
verify, within the relatively close timing tolerance, the many functions
which occur during the terminal seconds of countdown. The terminal count-
down sequence is, therefore, automated. From the commencement of the
automatic countdown until approximately T-1 seconds when the vehicle is
committed to be released, the test conductor has the capability of manually
stopping the countdown,

b. Selection Criteria for Automatic Countdown Functions

The automatic countdown logic verifies the readiness of all systems for
start of the automatic sequence. Generally, during the automatic count-
down, individual functions and system status reports are continually locked
out of the logic after successful activation has been monitored. This tech-
nique decreases the possibility of a GSE failure aborting a launch. A pre-
release cutoff capability is maintained until approximately T-1 second to
assure readiness of all major systems.

1-08-1
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1.3

1.4

Only those functions which are time sensitive towards vehicle liftoff are
included in the automatic sequence. The successful activation of each
function included in the sequence must be monitored and interlocked into
the logic as a condition for continuing the countdown to the next major
phase. Phases of the countdown are summarized in the index of Section
2.0

Report Objective

This document has been prepared with the following objectives in mind.

a.

Clarification of automatic countdown sequences and constraints.,

Launch Operational personnel require this data to rapidly evaluate count-
down progress and possible actions in the event of difficulties. Designers
are required to verify that only those time dependent functions have been
included in the automatic portion of the countdown and that these func-
tions have been properly interlocked and sequenced in the event of launch,
recycle, or abort, System analysts must continually review this abbre-
viated presentation while analyzing the source data for sneak circuits

or operational simplification.

Present the composite launch sequence, both actual and planned for
Atlas/Centaur launches.

During the course of Centaur development, many changes have been and
will continue to be individually approved and incorporated into the vehicle
and ground support equipment. This document presents the composite
effect of these changes upon the most critical portion of the vehicle check-
out and launch operations.

Establish a base line for changes to future launch sequences.

Analysis of the automatic countdown sequence indicates that simplifica-
tion could be effected for operational missions. This report presents an
abbreviated format for analyzing the effect of changes and obtaining
agreement prior to revision of the more extensive source documents. It
is intended to present proposed revisions as supplements to the report
and approved revisions by direct incorporation.

Limitations

The data provided reflect requirements and configurations valid at time of docu-
ment issue. The REMARKS Column is included for information only.

Applicable modifications will be issued by document revision.
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SECTION 2.0
‘ LAUNCH COUNTDOWN AUTOMATIC SEQUENCE

PREREQUISITES AND AUTOMATIC SEQUENCE EVENTS AC-8,
ETR COMPLEX 36B LAUNCH EFFECTIVITY
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